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NOTICE

W hen LS Government drawings, specifications. or other data are used for any purpose
ather than a definitely related Government procurement operation. the Government
thereby ineurs no responsibifity, nor any obligation whatsoeser. and the fact that the
GCovernment may have formulated. furnished. or in any way supplied the said drawings.
speeifications. or other data i~ not 1o be regarded by implication or otherwise. as in any
manner licensing the holder or any other person or corporation. or consveving any rights
or permission 1o manufacture, use.or sell any patented invention that may inany way be

related thereto,

Thix final report was xubmitted by Systems Division. Teledyne Brown Engineering. 300
sparkman Drive. Huntsville, Alabama 35807, under Contract F33015-78-C0013.
Project 0111 with the Operations Training Division. Air Force Human Resources
Laboratory (AFSC). Williams \ir Foree Base. Arizona 85221 Pat Price was the Contrac

Monitor for the Labortory.

This report has been reviewed by the Office of Public Affairs (PA) and is releasable to the
National Technical Information Serviee (NTIS), At NTIS, it will be avaitable 10 the
greaeral public. including foreign aations.

This technical report has been reviewed and is approved for publication.

MARTY R. ROCKW AY. Technical Director

Operations Training Division

RONALD W, TERRY. Colonel. USAF
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AGENDA

e PROJECT SUMMARY

e SCHEDULE AND APPROACH OBJECTIVES
e DESIGN GOALS AND ALTERNATIVES
e RESULTS

e PARTITIONING ALGORITHM DESIGN

e ORGANIZATION OF DESIGN MATERIALS
e FEASIBILITY DEMONSTRATION
o DETAILED DESIGN REVIEW




PROJECT SUMMARY

. e ——————

=> @ SCHEDULE AND APPROACH OBJECTIVES

~ PROJECT OBJECTIVES

— MILESTONE SCHEDULE

— LITERATURE SEARCH

— FLIGHT TRAINER ANALYSIS
— DESIGN

® DESIGN GOALS AND ALTERNATIVES

® RESULTS AMD RECOMMENDATIONS
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PROJECT OBJECTIVES

® RESEARCH FLIGHT TRAINING SIMULATORS

® ANALYZE FLIGHT TRAINING SIMULATORS

® DESIGN A SOFTWARE PARTITIONING

ALGORITHM TAILORED TO FLIGHT

TRAINING SIMULATOR PROBLEMS

® DEMONSTRATE THE ALGORITHM'S CAPABILITIES

® RECOMMEND UTILIZATION/AUTOMATION




MILESTONE

SCHEDULE

1978 1979 1930
MAY T JUNT JULTAUG: -+ ereeeeere JAN | FEB TMAR JAPRIMAY] JuN T3uL [auc] sepJocT [Nov [DEC] JAN
&‘o.
ANALYSIS DESIGN GOALS | PHASE 111 Ia_Alb 22\ F,
RESEARCH PLAN PRELIMINARY
PHASE | DESIGN o
LITERATURE SEARCH DETAIL DESIGN AND SAMPLE  DESIGN
PROBLEM DEFINITION LEAN-uP
DEMO & FINAL
BRIEFING PREP.




LITERATURE SEARCH

® GOVERNMENT AGENCIES

® MILITARY CONTRACTORS

® COMMERCIAL AIRLINES

®© TECHNICAL PUBLICATIONS

® DOD ABSTRACTS

® NASA ABSTRACTS
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LITERATURE SEARCH

KEY INFORMATION SOURCES

® ASUPT '74 & '76 DOCUMENTS

® ASPT VISUAL SUBSYSTEM EXPANDED PDR

® DEVICE 2E6 TRAINING ENGINEERING
DESIGN REPORT

e SPECIFICATION FOR AIR COMBAT
MANEUVERING SIMULATOR DEVICE 2E6
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LITERATURE SEARCH

HIERARCHY OF FLIGHT TRAINER DOCUMENTS

TRAINER SYSTEM SPEC

o POSITIONS
o CONFIGURATIONS .
o COORDINATION - CONTROLS |

SUBSYSTEM INTERFACE SPEC's

o COMMUNICATION PRIORITIES
o DATA FREQUENCY AND FORMATS
o FUNCTIONAL DESCRIPTIONS

SUBSYSTEM DESIGN DOCUMENTS

CREW POSITION - AIRCRAFT - INSTRUMENTATION
CONTROLS - SWITCHES - ELECTRONICS
HYDRAULICS - WEAPON SYSTEMS - DISPLAYS
AUDIO - VISUAL - MOTION - FORCE - NAVIGATION
TERRAIN - INSTRUCTIONAL OPERATIONS - SCORING

. COMPUTATIONAL
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FLIGHT TRAINER ANALYSIS

- ——————— e

REAL-TINE GENERAL /SPECIAL

o o EXECUTIVES PURPOSE 1M _

TASKS o OPERATING SYSTEM PROCESSORS/ i
- o RESOURCE MANAGEMENT PERIPHERALS

ANALYSIS OF FLIGHT
TRAINING SIMULATOR

e e i oy o s . e s s e @

DETERMINE ALGORITIIM
GOALS

 — —— . T S G S —— S — aw]

] |
PROCESSES o] OUTPUTS

4

InNPUTS

.
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DESIGN CONSIDERATIONS

OPERATIONAL ENVIRONMENT QUESTIONS

© AT WHAT POINT(S) IN THE SYSTEM DEVELOPMENT CYCLE IS THE
ALGORITHM TO BE USED?

® WHAT TIME FRAME AND COMPUTER RESOURCES ARE ANTICIPATED
FOR CANDIDATE EVALUATIONS?

® WHAT FORMAT AND TO WHAT EXTENT WILL THE SYSTEM REQUIRE-
MENTS BE DOCUMENTED?

® WHAT FORMAT AND TO WHAT EXTENT WILL THE ALTERNATE
CANDIDATE DESIGN CONFIGURATIONS BE DOCUMENTED?
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DESIGN CONSIDERATIONS

ALGORTHM RELATIONS WITH THE SYSTEM LIFE CYCLE
REQUIRED OPERATIONAL CAPABILITY

CONCEPTUAL SYSTEN
SYSTEM DEVELOPMENT
[}
SYSTEN YES
REQUEREMENTS
QUIREMENT
{ REQUIRED
INTERFACE AND ?
SUBSYSTEM
REQUIREMENTS
OPERATIONS AND
l MAINTENANCE
o N
SUBSYSTEN PROCUREMENT
DEVELOPMENT
L od  FUNCTIONAL . SYSTEM
SPECIFICATION ACCEPTANCE [
—3 TESTING
|
F"' DEVAILED DESIGN |
INTEGRATION AND
] -o{ VERIFICATION |
BUILD, DEBUG AND TESTING
VERIFICATION .
TESTING
Isw
™
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PROJECT SUMMARY

® SCHEDULE AND APPROACH OBJECTIVES

=> o DESIGN GOALS AND CONSIDERATIONS
® GOALS
e ALTERNATIVES
e GOAL PROGRAM ENGLISH STATEMENT
e HEURISTIC GOAL PROGRAM DECISION MODELS

e RESULTS AND RECOMMENDATIONS
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DESIGN GOALS

PARTITION TASKS TO A USER SPECIFIED MULTIPROCESSOR
HARDWARE CONFIGURATION

IDENTIFY INTERDEPENDENCIES AMONG THE TASKS

PRECLUDE SYSTEM DEADLOCKS

BALANCE THE PROCESSING LOAD

CROSS REFERENCE TASK(S) ASSIGNED TO PROCESSORS

LIST CRITICAL CONSTRAINTS WHEN A VALID PARTITION
IS NOT OBTAINABLE

PROVIDE A DEVELOPMENT COST ESTIMATE
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DESIGN ALTERNATIVES

LINEAR PROGRAMMING
VERSUS
GOAL PROGRAMMING

MIXED INTEGER
VERSUS
CONTINUOUS
SOLUTIONS

OPTIMIZER
VERSUS
HEURISTIC

INITIAL ALLOCATION
USER SUPPLIED
VERSUS
AUTOMATIC GENERATION




GOAL PROGRAM ENGLISH STATEMENT

® COMPETING OBJECTIVES:

® BALANCE THE PROCESSING LOAD AMONG THE PROCESSORS
® BALANCE THE MEMORY STORAGE UTILIZATION
* MINIMIZE DEVELOPMENT COSTS

® SUBJECT 70:

® REAL-TIME TASK RESOURCE REQUIREMENTS

* PERFORMANCE SIMULATION FEEDBACK

Y e
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GOAL PROGRAM SIZING

RESULLTANT MATRIX

CASE CONTROL PARAMETERS
T(PIBIMII}O

Jasks Kg] SEM 143
1 0|2 61} 3 3|2
2 3013 | 61] 4 312
3 3013 [120] 4 313
4 3013 |120] 6 ] 3|3
5 6014 |MO] 6] 3|3
PROB 1 5{2 1213 3113
PROB 2 114 211 6 | 3|3

4 VARIABLES ROWS COLUMNS

1330 1747 4824

2383 3009 8401

3038 3608 10224

4358 4688 1374

10351 122n 34893

264 348 960

1250 1642 4534

VARIABLES = B+ P + M + 1+ MB +3IP + TPM (I + 0)

ROWS
COLUMNS

*B+P+M+ 1 +2T+2IP(1+ 1) +0)+TMP (I +0)

= VARIABLES + 2 (ROWS)




HEURISTIC GOAL PROGRAM DECISION MODELS

GENERALLY REQUIRE AN INITIAL FEASIBLE ALLOCATION

TALLORED TO SPECIFIC APPLICATION MODEL RELATIONSHIPS

SEEK AN "IMPROVED" ALLOCATION SOLUTION WHICH MAY
NOT NECESSARILY BE THE GLOBAL OPTIMUM

PREEMPTIVE PRIORITY TECHNIQUES CAN BE EMPLOYED FOR
MULTIPLE OBJECTIVES

FOR LARGE PROBLEMS (MORE THAN SEVERAL HUNDRED
VARIABLES OR CONSTRAINTS) HEURISTICS TEND TO BE
COMPUTATIONALLY MORE EFFICIENT THAN A GENERALIZED
OPTIMIZER IN PROVIDING ANSWERS TO USERS

ONLY IMMEDIATE DECISION PARAMETERS ARE REQUIRED
"IN MEMORY"




PROJECT SUMMARY

® SCHEDULE AND APPROACH OBJECTIVES
® DESIGN GOALS AND ALTERNATIVES
=> ® RESULTS AND RECOMMENDATIONS

ALGORITHM COMPUTATIONAL STEPS

SIMPLIFIED PROBLEM

SOURCE OF INPUTS

RECOMMENDED AUTOMATED IMPLEMENTATION TASKS
RECOMMENDED IMPLEMENTATION TIMELINE
FURTHER STUDY REQUIREMENTS
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ALGORITHM COMPUTATIONAL STEPS

USER
INITIALIZATION

: |

BASIC
PARTITIONING |} — — — —— .
ALGORITHM |
FTTmT T T |
| PERFORMANCE | |
| PREDICTOR | |
| l
PERFORMANCE
FEEDBACK e — — —
OPTIMIZATION
|
NEW PARTITION
PARTITION SUMMARY
REPORTS
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SIMPLIFIED PROBLEM CONFIGURATION

D,
Byl 1B,
Py | By Py
‘ M M, M,
| 1 DEVICE 3 MEMORIES
{

2 PROCESSORS 3 BUFFERS
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SIMPLIFIED PROBLEM APPLICATION
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SIMPLIFIED PROBLEN AFPLICATION
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SIMPLIFIED PROBLEN APPLICATION

20/SEC

10/SEC 20/SEC
% 6, -{ 3
—

6, —> 4 l—6, 5

GLOBAL 1/0

[y
- e e —e——— — . L.




SIMPLIFIED PROBLEM APPLICATION

J0TSEC|
T
1
51 10isEC 20/SEC 2
Ty T3
v
v v
T, T,

SEQUENTIAL 1/0
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SIMPLIFIED PROBLEM OUTPUT FORMAT 101

PRIORITY GOAL SUMMARY

————— MAJOR PRIORITIES — — — — — — — — PRIORITY COMPONENTS ~ — —
CURRENT TOLERANCE  CURRENT
LEVEL PRIORITY IDENTIFIER! GOAL/  ACHIEVEMENT COMPONENT GOAL PERCENT ACHIEVEMENT
UNITS TOLERANCE LEVEL | FLAS LEVEL | FLAG
1 PROCESSOR UTILIZATION 60.00 60.00 Pl 60 500 60
% BUSY 5.00%
P2 60 500 60
2 DEVELOPMENT COST 5.00 5.60 n 5 1000 ]
MANYEARS 10. 00% s
T 1.0 100 10
LES Lo 50 L5 b
] S .00 ]

» 20 1000 20

3 MEMORY UTILIZATION  60.00 53.00 M 60 500 66,00 e
% ASSIGNED 5,00%




PRIORITY GOAL SUMMARY

LEVEL PRIORITY IDENTIFIER/
UNITS

MO XA XXX
AXXAXRRX

l
|
! |
. I o ——_
: HAXNXXXX |

{

|

XXXXXXXXXRRRNNN I
AXXXXXXX |

QOAL/
TOLERANCE

CURRENT
ACHIEVEMENT

LEVEL/FLAG

]

]

—————

b
-

]
"

-
-

I

- —= — — PRIORITY COMPONENT§ — — — —

RENT
ACHIEVEMENT

COMPONENT  GOAL TOLERANCE

PERCENT LEVEL FLAG
i [ stiogs [ e
XXXXXX0900 | | 0900099 000 eense  FF
XAXXXx9000 | | ovo0n.00 %000 | lseesnee rF
XXXXXX9900 | | 90909.99 weee | leeweese FF
| xxxxxxeose | | sovense 0.000 sooeese  FF
xxxxxxesen | | sosonse .00 P
Xxxxxxoon | | soopn. 90 "wor | 'setese e
xxxxxx0008 , | sen90.99 0.0 I ossase
XUXXXXI08 | | 99090.09 90.999 (000089  FF
l:xxxuxunl mnn nn:—] sosen0e l}

USER SUPPLIEOD PRIOR TO PARTITIONING
= = —— — USER IMPLIED PRIOR TO PARTITIONING

USER MAY SUPPLY OR IMPLY PRIOR
TO PARTITIONING

==~ =——— RESULTANT PARTITION MEASUREMENT

e —————

PPy




MAJOR PRIORITY PARAMETERS

1 TO 3 LEVELS MAY
BE SPECIFIED BY USER

o ————— — MAJOR PRIORITIES — —

LEVEL) PRIORITY IDENTIFIER/  GOAU

9 XXXXXXXXXXX
XXXXXX

9 XXXXXXXXXXX
XXXXXX

'IDENTIFIER SPECIFIC PRIORITY | PRIORITY UNIT

= PROCESSOR UTILIZATION PERCENT BUSY
— MEMORY UTILIZATION PERCENT ASSIGNED
- DEVELOPMENT COST MAN YEARS

180

UNITS TOLERANCE

GOAL OR

TARGET
RRENT  vALUE
ACHIEVEMENT
LEVELFLAG PERCENT OVER GOAL

99999.99

ICHW
s WHICH WILL BE

PERMISSIBLE

ACTUAL VALUE
3 ACHIEVED BY
PARTITION

99999.99  FOUND

FLAG INDICATOR BLANK
BLANK = GOAL ACHIEVED
* SWITHIN TOLERANCE
** >0UT OF TOLERANCE




| PRIORITY COMPONENT PARAMETERS

;
yl
—————— PRIORITY COMPONENTS — — ~— — —— ‘l
CURRENT f
COMPONENT  GOAL TOLERANCE ACHIEVEMENT !
PERCENT LEVEL  FLAG
XXXXXX9999  99999.99  99.999 99999.99  FF
XXXXXX9999  99999.99 99,999 99999.99  FF
XXXXXX9999  99999.99  99.999 99999.99  fF
XXXXXX9999  99999.99  99.999 99999.99  FF
XXXXXX9999  99999.99  99.999 99999.99  FF
XXXXXX9999  99999.99  99.999 99999.99  FF
XXXXXX9999  99999.99  99.999 99999.99  FF
XXXXXX9999  99999.99  99.999 99999.99  FF ACHIEVEMENT FLAG
*>ABOVE GOAL BUT
XXXXXX9999 """9"-"" (§9999.9D ®/ WITHIN TOLERANCE
*=>0UT OF TOLERANCE
PROCESSOR 1D
MEMORY 1D GOAL OR TARGET MAXIMUM ACCEPTABLE  LEVEL ACTUALLY
TASK 1D DEVELOPMENT FOR  DEVIATION ABOVE ACHIEVED BY
GIVEN COMPONENT  TARGET PARTITIONING
ALGOR I THMS
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SIMPLIFIED PROBLEM OUTPUT FORMAT 102

TASK ALLOCATION
TOTAAL.  — — — T 7 TASKII0 — — — — — —
TASK  PROCESSOR EXECUTIONS  TIME FLAG  BLOCK MEMORY INPUT ouTPUT
N P1 20/20 .20 1 M1 v v
Bl Ml v
Gl M2 v v
Sl M1 v
S2 M2 v
T2 Pl 10/10 .20 12 Ml v
Gl M2 v
G2 M2 v
Sl Mmi v
T P2 20/20 .20 i3 M3 v
Gl w2 v
G3 w2 v
M3 v
2 M2 v
T4 Pl 20/20 .20 14 Mi v
B2 Ml v
G2 M2 v
63 m2 v
1 P2 20/20 .40 15 M3 v v
83 M2 v
G3 M3 v

182
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TASK ALLOCATION SUMMARY

TASK ALLOCATION i

TOIAL ————— — TASKII0 — — — — — —
TASK  PROCESSOR EXECUTIONS TIME FLAG BLOCK  MEMORY  INPUT  OUTPUT
r——"=1 " —) ‘-————j —————— ————1 r—
XXXXXX |xxxxxx9999| ltml/ 999 | 999999 FF | | XXXKXX {xxxxxxo«ml (% 999999{ Io 999999}
| l
l | | |l : : XXXXXX }xxxxxxowol }9 999999} |9999999!
| I
l Pl } = XKXXXX Ixxxxxx9999| =9 999999| Iv 999999{
| |
}xxxxxxcmog 19991/999] 19.99999 FF; XXXXXX |xxxxxx9999; 19.999999 | ’9999999[
ERIE I I
: i (1 | xx00xx | [ xXxxxX9999 | |9.999999 1 1 9.999999 |
I l l l |
} | l 1N || XXXXXX | [XX0KXKX9999 | | 9. 999999| |9 999999 |
|
XXXXXX =xxxxxx9999] =999{/ 999 :q 99999 FF{ XXXXXX ;xxxxxxw)o} }9 999999| ,9 999999}
l LEoid ! | P N l
Lo L L OO0 XXKKKKG999 |9 99999 1 | 9. 999999 |

~— USER SUPPLIED VIA BASELINE SOFTWARE TASK DESCRIPTIONS,
DATA, AND LOAD TO BE PARTITIONED

~— PARTITION ALLOCATION OR RESULTING MEASURE
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PROCESSOR ALLOCATION SUMMARY

PROCESSOR  TASK  EXECUTIONS COMPUTATIONAL  INPUT/QUTPUT RESOURCE MGMT FLAG
TIME PERCENT  TIME PERCENT TIME PERCENT

XXXXXX9999  XXXXXX {—999 0.9999  99.99 9.9 99.99 19,9999 99.99 rr}
XXXXXX { 99 9.999 9.9 9.9 99.99 .99 99.99 FF |

XXXXXX : 999 9.99%9 9.9 0.9 9.9 90.9%99 99.99 FF :

*TOTAL"* }99999 999.999 999.99  9.9999 99.99 9.999 9.9 FF {

l |

XXXXXX9999  XXXXXX

— USER SUPPLIED VIA CANDIDATE CONFIGURATION INPUTS
— — PARTITIONING ALLOCATION OR RESULTING MEASURE




SIMPLIFIED PROBLEM OUTPUT FORMAT 103

DATA BLOCK ALLOCATION

BLOCK  MEMORY LENGTH PERCENT PROCESSOR STORES  FETCHES  TOTAL FLAG
81 Ml 1000 3.1 Pl 500
82 M1 2000 6.2 P1 1000
83 M2 4000 12,5 P2 2000
Gl M2 4000 12.5 Pl v v

P2 v

G2 M2 1000 3.1 Pl v v

G3 M2 1000 3.1 Pl v
P2 v

M3 1000 3.1 P2 v v

Sl Ml 256 .8 Pl v v
2 m2 256 Pl v

i(4 v

11 M1 2000 6.2 P1 v v

12 Ml 12000 31.8 Pl v v

13 M3 8000 2.0 P2 v v

14 M1 4000 12.5 Pl v v

15 M3 10000 31.2 P2 v v

g e




DATA BLOCK ALLOCATION SUMMARY

8LOCK

XXXXXX

XXXXXX

MEMORY  LENGTH

DATA BLOCK ALLOCATION

PERCENY  PROCESSOR

XXXXXX9999
XXXXXX9999
XXXXXX9999
XXXXXX9999

XXXXXX9999

STORES

FETCHES

TOTAL

— USER SUPPLIED VIA SOFTWARE TASK BLOCK DESCRIPTIONS

— = PARTITIONING ALLOCATION OR RESULTING MEASURES

FLAG




MEMORY ALLOCATION SUMMARY

MEMORY ALLOCATION

MEMORY BLOCK  LENGTH PERCENYT PROCESSOR  STORES FETCHES TOTAL FLAG ‘

XXXXXX9999 | | XXXXXX 999999  99.9 XXXXXX9999 999999 999999 9999999 tF

lXXXXXX 999999  99.99 XXXXXX9999 999999 999999 9999999

-
-

XXXXXX9999 999999 999999 9999999

-
-

** TOTAL 999999 9.9 XXXXXX9999 999999 999999 9999999

-
-

XXXXXX9999 999999 999999 9999999

-
-
sn

**TCY PROC 9999999 9999999 99999999 FF ]

—— USER SUPPLIED VIA CANDIDATE CONFIGURATION INPUTS
— ~— PARTITIONING ALLOCATION OR RESULTING MEASURES




SIMPLIFIED PRCSLZN. YTILIZATION

RELATED PERFORMANCE SIMULATION
TYPES OF OUTPUT BASED ON STATIC LOAD
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SOURCE OF INPUTS

DOCUMENT(S)

INPUT AREA

COMPUTATIONAL SUBSYSTEM
INTERFACE SPECIFICATION

EXTERNAL DEVICE INTERFACES
REQUIRED COMPONENTS

FUNCTIONAL 1/0 MAP
COMMUNICATION RULES & PRIORITIES
BASELINE LOAD(S)

SOFTWARE DESIGN AND
DATA BASE SPECIFICATIONS

DATA BLOCK DESCRIPTIONS
TASK DESCRIPTIONS

TASK THREADS

BASELINE LOAD(S) TASKING

HARDWARE CONFIGURATION
DESIGN SPECIFICATIONS

PROCESSORS

MEMORIES

INTERFACES (INTERNAL & EXTERNAL)
COMMUNICATION RULES

189
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REPOSITORY SOURCE OF INPUTS

NTM—NLHOCY DMI =4O

SPECIFIC TRAINER DEVELOPMENT

COMPUTATIONAL CANDIDATE
INTERFACE & SOFTWARE &
FUNCTIONAL HARDWARE

REQUIREMENTS SPECIFICATIONS

COMPUTATIONAL
CANDIDATE
DESIGN
PARTITIONING &
EVALUATION

TRAINING, MEMORIES,
INSTRUCTOR, PROCESSORS,

& OPERATION & COMMUNICATION
DEVICE DEVICE
INTERFACES INTERFACES

TECHNOLOGY CAPABILITY

NIMANLABWCY FP20=~-p-iCIZTOO




RECOMMENDED AUTOMATED ALGORITHM IMPLEMENTATION TASKS

.

' 3

13 1.4
VALIDATION COMPUTER OPTIMIZER
PLAN SELECTION INTERFACE
2.1 ¥ 23 tX)
ESTABLISH DESIGN CODE/NERIFY DESIGN
MOOEL REPOSITORY BASIC OPTIMIZER
VALIDATION PROGRAMS ALGORITHM PROGRAMS
PROCEDURES
3s'}:mn >3

DEVELOP DEVELOP
VALIDATION REPOSITORY OPTIMIZER
PROCEDURE PROGRAMS PROGRAMS
DATA
y
[34 E — 4.1
VALIDATE VERIFY
BASIC EXPANDED
ALGORITHM MODEL
2 ; X
VALIDATE FORMAL FINAL
EXPANDED || ACCEPTANCE [™®  REPORT
MODEL TESTING




RECOMMENDED IMPLEMENTATION TIMELINE

PHASE |

TASK DESCRIPTION

1.1] VALIDATION PLAN o)

1.2 DATA MANAGEMENT ¢ PLAN

=y pelnigd) . g

1,3] T COMPUTER SELECTION aum .

3

1.4]  OPTIMIZER INTERFACE

NNN80E

PHASE 1

TASK DESCRIPTION

21]__ VALIDATION PROCEDURES
22| DEsIGN REPOSITORY PROG.
23| CODENERIFY BA. %
24| DESIGN OPTIMIZER PROG,

PHASE it

~
o®
"
-,
o
-
-
-
~

MONTH
TASK DESCRIPTION _
ESC 13[1a[16]18]s7]v8[10]20] 21

SCRIPT VALIDATION DATA %
DEVELOP REPOSITORY PROG.
L
=

..‘"!!"
wia

DEVELOP OPTIMIZER PROG.

wl!
wi

w
»
——

VALIDATE BASIC ALGORITHM

o MONTH
TASK DESCRIPTION e 20 27|22]23]24] 26
[e)

-»
-

VERIFY EXPANDED MODEL
VALIDATE EXPANDED MODEL
FORMAL ACCEPTANCE TESTS

" FINAL REPORT

A - INTERIM GR-SITE GEVELOPMENT
PROGRESS REVIEW AND DISCUSSION

< - DOCUMENTED PRESENTATION TO AF |
O - INDEPENDENT ASSESSMENT REPORT

>
~

l

»~
w

[
»
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FURTHER STUDY REQUIREMENTS

- - - ———

i dmatid dai

e POTENTIAL EMPLOYMENT AND EXPANSION OF
MIXED INTEGER PROGRAM OPTIMIZER

.
(0 TR

® DEVELOPMENT OF MASTER FLIGHT TRAINING
SIMULATOR COMPUTATIONAL SUBSYSTEM
DESIGN REPOSITORY WITH AUTOMATED FILES




N

PARTITIONING ALGORITHM DESIGN

® ORGANIZATION OF DESIGN MATERIALS
=> ® FEASIBILITY DEMONSTRATION j;
- AREAS ADDRESSED
- USER INPUT PREPARATION
- LOAD BALANCE
- MEMORY BALANCE
- REDUCE DEVELOPMENT COST
- PERFORMANCE BOTTLENECK FEEDBACK
- REPORT GENERATION

® DETAILED DESIGN REVIEW
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DEMO AREAS ADDRESSED

e PURPOSE

e PROBLEM

e SOLUTION

e FEASIBILITY [ISSUES




e —— = T ——— e — e

DEALS

A guatuate and (avaRt D 9 O gualuate both
partition Soft- static and
ware Sustem for dynomic meadsures
Candidate accarding te 1nput
A . ... abjectives to
Reud.edit and 1ona Issp0 determine 3f
snitiatize Controt PASS PASS 2 “hetier™ partition
parametera and axists
tabies bhased on .
user thput files 3} N -
b ‘ () weaza 3 DT X
r
A jdentity candy- 2088
dote sefiwors PASS 2 { asaer |

partition and
account ftor

static resource A
requi rements ( ) T : '( ) PAS3I
1 tound
gccording to
another
reduested artity
[
priorities 4 "

Agnitiat par- Crass 2f b LI V¢
titton not il ra

found

o b .

date Partition
DEALS-&(1.)) Megsures

A tnterfoce with
performancs
simutator

DEALS- 01, 3

©

[EEL 4 1 DATYE 14-SEP-79 10 DEALS SEC SORYD-9 PAGE
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INPUT PROCESSING DEMO

PURPOSE : TO PERMIT AND FACILITATE USER i
PARTITIONING PROBLEM DEFINITION

PROBLEM : PARTITIONING REQUIRES CAREFULLY
| COORDINATED (YET DIVERSE) SETS OF
: DATA BASE PARAMETERS ;

SOLUTION : MODULAR DATA BASE FILES WHICH ARE
EASILY CROSS-REFERENCED FOR !
MINIMIZATION OF REQUIRED AND/OR
REDUNDANT USER INPUTS ﬂ
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INPUT PROCESSING DESIGN

|
!
INPUT FILES J

e COMPUTATIONAL SUBSYSTEM INTERFACE REQUIREMENTS

o BASELINE SOFTWARE TASK/JOB/LOAD CONFIGURATION

o CANDIDATE HARDWARE CONFIGURATION

e TECHNOLOGY DATA BASE

e EVALUATION CRITERIA AND CONSTRAINTS

e INITIAL ALLOCATION




EVALUATION RUN IDENTIFICATION - (L.OBAL, PARTITION EX |

FILE IDENTIFIER
COMPUTATIONAL INTERFACE REQUIREMENTS N1E R4V A |2
BASELINE APPLICATION COMPONENTS AT A e X
CANDIDATE CONFIGURATION COMPONENTS SAMCLE, CPMI DS e 0,0
BASELINE PARTITIONING LOAD Lo L 11 ¥
TECHNOLOGY DATA BASE 4 LETICOL, TECH, b

Y VR, |

e

i U




DEALS

(entey D

1100
Pal LSS
INITIALIZAYION
AND RUN
IDENTIF ICATION

t2an8
PAL2ZES
PROCESS
INYERFACE
REQUIRENENTS

1388

PALIES
PROCESS

sw sLOCKS
AND TASK
DEF IN1TIONS

1ssue DATE

N RESETV ERROR

FLAG ZERO

CONTROL COUNTERS
READ EVALUAYION ID'S
OPEN & VERIFY TECH.
D.B. FETCH DATE

& TINE
BUILD PRINVER/
DISPLAY HEADINGS

A VERIFY PARAMETER
CONSISTENCY
BUILD REQUIRED
DEVICE VABLE
COUNT DEVICES

ENTERED

A COUNT & VERIFY
DATA BLOCK
DEFINITIONS
COUNT & VERIFY
TASK DEFINITIONS
ESTADLISH BLOCK/
TASK XREF CONTROLS

13-NOV-79 1D DEALS

PALI4DE
PROCE 8%
CANDIDATE

CONF IGURAT ION

OEFINITION _

1388
PALISES
PROCE 88
EVALUATION
CRITERIA

1688
PALGES
SET-UP
PARTITIONING

EXPAND REQUIRED
DEVICE TO TABLE
ESTABL ISH

CANDIDATE CON-
FIGURATION XREF

D SET PREEMPTYIVE
- PRIORITIES
IOENTIFY LOAD
CONSTRAINTS
BUILD ALLOCATVION

-4, CONTROL

RESTRICTIONS

A GENERATE COEFFICIENTS

8£C

RETURN D

~TASK/PROCE SOR
-BLOCK/HEMORY
-~COMHMUNICATION
~BASIC SIZING

I

g -




PROCESSOR CONFIGURATION

EIO4 SIMULATOR ;
}— SUBSYSTEM j
300 M8 COMPUTER ;
B B DISC l_ )
\ i .
i . | !
, | . |
B \
MASTER ENV | ‘ Al At |
SEL 32/75 SEL 32/16 | | SEL 32/76 SEL 32/76 i
\ l i
................ “ 6..‘.-...-.......4.A4...;.;.:.:.;— '
1 { CONSOLE :
TERMINALS 1 | A ;
\ g0
] { A
SEL 88 SEL 06 eoe |
Y) [ consoie
e o e ] e — . — » '
y
MTB MTA
L LINE
PRINTER
SPECIAL PURPOSE COMPUTER
spc)
—9
CARD L J GLOBAL PARTITION EXAMPLE
peaoeRr | N
VISUAL i
o:gs‘-juvs .d DETAIL PARTITION EXAMPLES

b i il




)
M6 o
_ MASTER 0 ENV AL a1 . B A b
N o | % | fenv. BAIA : : -
¢ WFPED T TPU-A b
v FROM PROGRAMS :
RER ; i
& SKIGYN, DATA :
| SIPPEQ 1 .
) eaE .
10K 16K tod—mr—3 15xf—m2— 15k CRIAT wft
SUIPPED T '
SPC FROM :
, l O T . T
Cru-A //
PIOGRAMS
2K 2K | 2ax: 4 3K Y A
i CPU-A i
PNOGRAMS :
M3 MJ ‘OK ..K § e iaasiesitaes.,
- ax PO AN IV S -
: K
sox % [3 GLOBAL PROBLEM MEMORY
i1 SHARED MEMORIES




SAMPLE CONFIGURATION MEMORY PROCESSOR COMMUNICATIONS

e —— e e L

€104
M1 €l Al | Hso

_ €10-1 i

TO MASTER b
sio-z " '
BUS 1A o g

T eusw | . R

£10-3 BUS 3
BUS 18 JO MTA 4
— ——T08 ,

b — — —TO MTB !
¥
A

SHARED MEMORY .

PRIVATE MEMORY

M2 €2 B1 D 1
| | PROCESSOR ‘
4
4§
i
j

'
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CUMMUTATIONAL SURSYSIEM INTENFACE REQUIREMENTS FILE IDENTIFIER NT[R FME Fj” TIO

REQUINED COMPONENTS
COMPONENT youe orTion orrion ortion CONTINUE
TYre DEVICE TOENTIFIER L4 - 2,60 e
lggll ﬂélm_l 3 -/ m_A_A_I._L_L_A_LJ &L—LA.J—A_A_A.A—' | P e ) Q
L7 PROCESSOR 1- ACTIVE LEVELS 2. OPERATING SYSTEM 3 - LANGUAQGE CONTINUE IF
OEVICE 4 - LANGUAGE 2 8 - LANGUAGE 3 # LANGUAGE 4 MONE LANGUAGES
ARE SPECIFIED
L MEMORY 1. S12iN0 UNIY 1-%28
DEVICE
€L Cum INTERFACING INTERFACING PRIOAITY CONTINUE IF
DEVICE DEVICE TYPE COMPONENT MORE INTERFACING

DEVICCS
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en SAMPLL [DUFIANRAATION

PROPOSED DEVICES 1O COMPLIMENT REOLINED DEVICES
LIST COMMUNCATION LiNES LAST
REFEAT AEQAUNALD COMLINES IF ADDITIONAL DEVICES ARE INTERFACED
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SAMPLE APPLICATION

R

17-19

LINKING LIGHT }
LD ACTIVE
CT & BUILD 1
L PRIORITY

AT-13 l

COCKPIT A
UPDATE 1% 1
LIGHT TABLE PREPARE '
} ! 87-13 DYNAMIC
48 DATA :
FRAME SYNC AO! OPTIONAL COCKPIT 8 . 4
CALCULATION UPDATE :
mrﬂ::aun eyt g v M A i
MATRICES
14816
) ] HOOD DYNAMICS] '
m“”"" ST PAOL BOMB/STRAFE L.x %
DYNDATA DIRLITE IMPACT ADL i]
LN
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BAsELING 306 1WARE APPLICATION EnTircarion CAMPLE, ALALI LALLM, . )

DAVA SLOCK DEFINTTIONS
1 SYSVEM Mg RECORD MIZE IN WORDE
© Leve - oevic Reconos Fif] AL i AVERAGE MAXIa
S |ean., jan- W1 157 SO ' | .
LA)LALE S 1 ean, |oN-A3 . wb| e e s dd ;
CARUT . . s & | CBUF {Cds- bl u$ ! 05
Ofll ] O ) RAN [L-BSDY 1y 1] IW. ) SO T /
) & |RAN, ) [Lub- vl , el
3 & |CBUE |Ca-us: e At L 4 '
A 1, é &&J ‘.Ll-‘ Lu.a.én.'ﬁ&l_il L:_'l 1
INEDS o o as] & |CAUF ICL-EL0 N, ) by WPy,
0 & | CAuF, ja- s 2B L | VORI EY
b [RAN | Lo 02 B 8 NI PRI
G [ RN vt as [F7 (W.7] PR} TS WO |
(R T1Y ) ]| [} TN
W LofRav, - [ (6 71 PR} W T !
J > \2 MMJ - LL.I_I_A_L.J_Lb ud LM Rt sl
| L..;_.JlLu-Lu.L;.l.._._._u () F I




SAMPLE PROBLEM MASTER BENCHMARK INSTRUCTION LIST

kA BRIEF DESCRIPTION ,.
AO| - AREA OF INTEREST VISUAL COMPUTATIONS 3
BAOL - BUILD ACTIVE OBJECT LIST
BLR - BLINKING LIGHTS ROUTINE
BMBSTRAIMP - BOMB STRAFE IMPACT TABLE ADJUSTMENT
BMPL - BUILD MODEL PRIORITY LIST
CADCOSMAT - COMPUTE CHANNEL ASSIGNMENT DIRECTIONAL
COSINE MATRICES
CONIF _ VISUAL CONSOLE OPERATOR INTERFACE
]

Page 1 of 3




SAMPLE PROBLEM BENCHMARK INSTRUCTION LIST

D en i ON BRIEF DESCRIPTION
DRLITADS - DIRECTIONAL LIGHT TABLE ADJUSTMENT
FADCOM - FADING COMPUTATIONS
HOODDYN - HOOD DYNAMICS
MMP - MOVING MODEL PRIORITY
MMSADS - MOVING MODEL SITE ADJUSTMENT
PDYN - PREPARE DYNAMIC DATA FOR OUTPUT
PEV - PSEUDO EDGE VECTOR CALCULATION
RWV - ROTATE WINDOW VECTORS
RWVM - ROTATE WINDOW VECTORS MOVING MODEL

Page 2 of 3




SAMPLE PROBLEM MASTER BENCHMARK INSTRUCTION LIST

PR BRIEF DESCRIPTION
SHIPCAIPT - SHIP CHANNEL ASSIGNMENT INPUT DATA
SIMIF - SIMULATOR MATH MODEL INTERFACE
TELV - TERRAIN ELEVATION COMPUTATION
TSMMC - TRANSFORM SUN VECTOR TO MOV ING
MODEL COORD INATES
13 ~SHIP POTENTIAL ACTIVE OBJECT LIST (PAOL)

AND DIRECTIONAL LIGHT TABLE (DIRLITE)

Page3of 3
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EVALUATION RUN IDENTIFICATION 0, 1171

PARTITIONING ASSIGNMENT CONSTRAINTS

i SR

ASSIGNMENT COMPONENT APPLICATION CANDIDATE
TYPE ASSIGNMENT COMPONENT CONFIGURATION
F - FIXED D - DATA IDENTIFIER COMPONENT
|- INITIAL T - TASK
P - PROHIBITED IDENTIFIER VALUE IF APP,
® (TR [ A AR T PO [ T A S P B -
h ] ] dagle ol it L :

A s i

M e




pwp—

EVALUATION RUN 1DENTIFICATION GL.OAAL, PARTIT.ION EX

PARTITIONING ASSIGNMENT CONSTRAINTS

ASSIGNMENT COMPONENT APPLICATION CANDIDATE
TYPE ASSIGNMENT COMPONENT CONFIGURATION
F - FIXED D - DATA IDENTIFIER COMPONENT
| - INITIAL T - TASK
P - PROHIBITED IDENTIFIER VALUE IF APP,
€ b2 DALLST (B2 ot et

decitudiadd




(L LD
O conrute Y T
T -eeac-vime A e i e
CONSTRAINTY | DO tLe | \e B) -
veRlry LEVELS
INITIAL ~INITIAL iy
SOLUT ION ACHIEVENENT
FEASARILITY LeveLs
O pLacs OUT-OP EZ] 1 B
TOLERANCE LEVELS razIns PERFORN
SN ey GOAL ¢

O RANK CONTRIBUTING
VARIABLES WITH

tnevAL
nruRisTIC RESPECT TO INDIVI-
CONTROL/STATUS OUAL GOALS r_JJ._.
TADLES -PROCESSORS T [ iPROVEIENT
''''' -HEHORIES rossiete
-TASKS L4
CGETURH D
T T .
rassz
1ssuE DATE  19-NOV-79 10  OEALS oEC PPD-2ENS rASE
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PROCESSOR LOAD BALANCE DEMO

N nhummanafiag

e —— e+ —

PROBLEM: THREEFOLD BALANCE CHARACTERIZATION
(1) NPGTL PROCESSORS OVER ABSOLUTE
UTILIZATION LIMIT

(2) NPGTG PROCESSORS ARE ABOVE GOAL
UTILIZATION

(3) (NP-NPGTG) PROCESSORS ARE AT OR
BELOW GOAL UTILIZATION

218




PROCESSOR LOAD BALANCE DEMO

QUESTION POSED :

DOES AN IMPROVED ALLOCATION EXIST?

I.E. CAN THE PROCESSORS BELOW GOAL
UTILIZATION PERFORM SOME OF THE TASKS
CURRENTLY ALLOCATED TO HEAVILY
UTILIZED PROCESSORS?




r

PROCESSOR LOAD BALANCE DEMO

ALGORITHM SOLUTION TECHNIQUE

e RANK PROCESSOR UTILIZATION Up WITH RESPECT
TO GOAL Gp USING (Gp-Up) AS MEASUREMENT

e |F Up>Lp (ABSOLUTE LIMIT EXCEEDED) ADD
A LARGE NEGATIVE PENALTY TO DIFFERENCE

® RANK RESULTING DIFFERENCES IN DESCENDING ORDER -
NOTE: LEAST LOADED PROCESSORS WILL APPEAR FIRST

® ATTEMPT TO OFFLOAD PROCESSOR ABOVE LIMIT

® SEE IF LEAST LOADED PROCESSOR CAN RELIEVE ANY
OF THE HEAVILY LOADED PROCESSORS




PROCESSOR LOAD BALANCE DEMO

SAMPLE PROBLEM INPUTS

COMPONENT oleg -1
PROCESSOR TASK  UTIL v G %
p p
1 1 50 00 | 6 -M0*
2 10
3 2
4 15
2 5 40 o | 4 0
3 6 20 20 | ¢ +40

* PENALTY FOR BEING OVER ABSOLUTE LIMIT = 100




PROCESSOR LOAD BALANCE DEMO

SAMPLE PROBLEM TEST CASES
CASE DESCRIPTION e REEM
1 IDENTICAL PROCESSORS PI-TI, T2 P
SHARED MEMORY ALL BLOCKS P2-T5 4
P3-T6,T3, 14 60
2 IDENTICAL PROCESSORS PI-T, T2 6
SHARED MEMORY DATA BLOCKS P2-T5 ©
PRIVATE MEMORY INSTRUCTION P3-16,13, T4 60
BLOCKS
3 IDENTICAL PROCESSORS PI-TI, T3 15
SHARED MEMORY DATA BLOCKS P2-T5 4
PRIVATE MEMORY INSTRUCTION P3-T6,T4, T2 5
BLOCKS
T3 FIXED ON P1, T1 PROHIBITED ON
P
*ABOVE GOAL UNABLE TO OFFLOAD
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or SOUAL SoAL (2,1J7,33L18Y)
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A rixeo
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e e e O
| . e e ]
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MEMORY ALLOCATION BALANCE DEMO

PROBLEM : THREEFOLD BALANCE CHARACTERIZATION

(1) NMGTL MEMORIES ARE ABOVE ABSOLUTE LIMIT
(2) NMGTG MEMORIES ARE ABOVE GOAL UTILIZATION

{3) (NM-NMGTG) MEMORIES ARE AT OR BELOW GOAL
UTILIZATION

o e




MEMORY ALLOCATION BALANCE DEMO

QUESTION POSED :

DOES AN IMPROVED ALLOCATION EXIST?

I.E. CAN THE MEMORIES BELOW GOAL ALLOCATIONS
BE ASSIGNED DATA / INSTRUCTION BLOCKS FROM
OVER ALLOCATED MEMORIES?

-
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MEMORY ALLOCATION BALANCE DEMO

SOLUTION TECHNIQUE

e RANK MEMORY ALLOCATIONS uy WITH RESPECT TO GOAL 9
USING (gm-um) AS MEASUREMENT

© MEMORY HEURISTIC CONTROL FLOW IDENTICAL TO PROCESSOR

LOAD BALANCE HEURISTIC WITH
¢BLOCKS IN PLACE OF TASKS
o MEMORIES IN PLACE OF PROCESSORS
ODETAILED CALCULATIONS DIFFER SIGNIFICANTLY
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MEMORY ALLOCATION BALANCE DEMO

SAMPLE PROBLEM INPUTS

COMPONENT v G L lor.c v
RY - -
MEMO BLOCK  UTIL m m o
1 1 10 80 60 70 -120°
2 30
3 40
2 4 20 20 60 70 +40

*PENALTY FOR BEING OVER ABSOLUTE LIMIT =/100
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MEMORY ALLOCATION BALANCE DEMO

]
SAMPLE PROBLEM TEST CASES
RESULTS !
CASE | DESCRIPTION MEMORYBLOCKS __ UTILIZATION r
BOTH MEMOR IES AVAILABLE
1 T0 ALL PROCESSORS R >
IDENTICAL MEMORIES -P
SAME AS CASE 1 EXCEPT M- B2, 83 "
2a B2 FIXED ON M1 2 be Bd o
WITHOUT SWAP ' !
3
'3
2 SAME AS CASE 2a EXCEPT M - B2, B4 50 g
SWAP ALGORITHM ADDED M2 - 83, B 50 :
M2 REQUIRES DOUBLE SPACE ;
% 10 STORE BLOCK 1 AND NO M1 - B2, B3 10 5
FIXED ASSIGNMENTS M2 - B4, Bl 40 i
NO SWAP " 3
2 SAME AS CASE 3a EXCEPT M1 - B, B3 50 i
SWAP ALGORITHM ADDED M2 - B4, B2 50
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3
oeaLe
[ T T LT T T T T
F7Y7]
NENSAL
(ERTRY D T
y ..
b
CGmersi D
v
) A g0 enoRics
_ ARE AROVE ALLOCATION
(W= — Lt
A PROCESS CACN NENORY J ABOVE ASSOLUTE LIMIT
_
i —
‘T J In=concorcmn-ieid ]
DO ffer L -
@" o e e tL) JLeNN-NNGTG 1
e d P
c Zazi !
ParcELK \
O RERANK MENMORIES (JN. 139, 1BLIST) A paxe :
WHICH ARE LESS LISy "
THAN OR EQUAL GOAL o or
o ¥ CANOIDATE
l__ Gamae, sLOCKS TO
v st TRANS- ;}l
reRReo 1
. 01, 4
— 8 e
rERROR v
(LTI
[Tisup-wrctTesi__ | y
- 'y a
E
. I k
1ssUx DATE  26-NOV-79 10 vEALe SEC PPD-2428  PAGE 1
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agALS

A roe gACH mnoay
K" SELOV ITS
SOAL LEVEL
SEE IF 1V CAN BE b ]
ALLOCATED sOME OF
Jn'e sLOCKS

A unsucceserin

ransax
[ NTRY
u'?’ -
ald CORCUTING LT, reason
O Jn) ter)

L]

A succzesr v
S REALLOCAY 1OW
Cwsdiei )
O b —
1reys DATE  26-MOV-79 10 obeaLs sEZC PPD-2428 rasL z

Bl st i

e e <

i




SEALS

O

]

O gERANK ALL NEHORIES
BY ADJUSTED GOAL
DEVIATION

NN T

[ WsTiswneTL-1 )

A yYPDATE NUNGER OF

O——

O

WENRQIES OTILL
ABOVE ABSOLUTE
Limr

AgEY UP FOR NENORY
SALANCE  ALGORITH
WITH RESPECT TO
USER SPECIFIED
GOALS

DATE  Zo-NOV-79 10

DEALS SEC PPD-2428 rAGE 3




1%9%ue

“INieCONCOI(1d)
I1Lo«CONCOL( IK)
«CONCD( §LO) ~-CONCDL INE }
A CHNECK TO SEC IF COAL I8 NET FOR RENAINING NZNORIES
e F ) [ITER=IVERST
GRUSOL .LE. eToLmi I
CoRIROL . L€ SToLRI - — hul
_{bt————l-(—lntii.ﬁﬁii—)
3
A couvinue
1TERATIONS
F UNTIL NAX
C.,E.'_!‘.;.SD ITERATIONS
DATE  Z6-NOV-79 10 DEaLS SEC PPD-2428 rAGE -
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A Lenp te e o1 Aot landod ,,,......,K..... [TV TR WX I ¥ O S

oo ol hes  miveernceae s

F T r
DO (for L ,}__ __Jxmanxo .
51J te (IKe1)} . (CONCD, Concol,
by -8) LEH LY S
r v
r DI N
N — - CORCDI(IX)eIL D)
[nsconcoicLy | "-"'-'"‘r;-!-——
CONCRIK) . 6T - T
CONcoLIn) ?
T
X A cuecx .
zaz1 ron
PACBLK canpi1-~
(Jn, 148, EINLIST) OATE
sLoCKs L
amzei>-—«(p i
r  § 4 { .
14
— e e B e s
2422 de 4
PANIZK CONCDU( K1) |
I, xn.3, LT, CONUGLRN) Ik
1J9, INLIST) ;
Ay #
1ssue DATE  26-NOV-79 ID  OEALS sLC rPrPD-2428 raASE [ ]
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REDUCE DEVELOPMENT COST DEMO

PROBLEM AREAS:

(1) HOMOGENEOUS VERSUS HETEROGENEOUS CANDIDATE
CONFIGURATION COMPONENTS

(2) EXISTING VERSUS NEW SOFTWARE / FIRMWARE
CAPABILITIES

(3) SOURCE OF GOOD INPUT ESTIMATES FOR A GIVEN

ALLOCATION




REDUCE DEVELOPMENT COST DEMO

QUESTIONS POSED FOR HOMOGENEOUS CASE

(1) CAN A MORE COST EFFECTIVE DEVELOPMENT LANGUAGE
BE USED FOR DEVELOPMENT AND STILL MEET REAL-TIME
CONSTRAINTS?

(2) IF A TASK IS CURRENTLY ALLOCATED TO MORE THAN ONE
PROCESSORS CAN THE NUMBER OF PROCESSORS BE
REDUCED AND WHAT IMPACT DOES THIS HAVE ON
DEVELOPMENT COST?




REDUCE DEVELOPMENT COST DEMO

QUESTIONS POSED FOR HETEROGENEOUS CASE

(1) ARE ANY TASKS ASSIGNED TO PROCESSORS OF DIFFERENT

TYPES?
@) IF SO, CAN A HOMOGENEOUS ASSIGNMENT BE FOUND FOR

THEN TASK ALLOCATION?
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REDUCE DEVELOPMENT COST DEMO

ALGORITHM TECHNIQUES

.

it i

1. DO NOT PERMIT PARTIAL ALLOCATIONS OF TASKS TO HETEROGENEOUS
PROCESSORS IN LOADBL UNLESS PRESET CONSTRAINT.

2. DO NOT PERMIT DUPLICATE BLOCKS ON HETEROGENEOUS MEMORIES
IN MEMBAL.

3. CREATE A TASK ALLOCATION CHANGE LIST OF TASKS WHICH COULD
BE SWAPPED TO REDUCE DEVELOP COST AND STILL MEET REAL-TIME
CONSTRAINTS.

4. PROCESS CHANGE LIST TO SEE 1F TASK EXCHANGES CAN BE MADE >
BETWEEN A GIVEN PAIR OF PROCESSORS. i

e -
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REDUCE DEVELOPMENT COST DEMO

TEST CASES
PROCI PROCZ
CASE TASK D.C. D.C.
T 5 3
BASIC INPUTS
12 2 4
CASE 1 T v
SWAP CONDITION 12 v
CASE 2 T v y
REDUCE PROCESSOR CONDITION 12 v v
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AD-A096 456 TELEDYNE BROWN ENGINEERING HUNTSVILLE ALA SYSTEMS DIV F/6 9.
SOFTWARE PARTITIONING SCHEMES FOR ADVANCED SIMULATION COMPUTER -ETC(U)
FEB 81 S J CLYMER F33615-78-C-0015
UNCLASSIFIED AFHRL~TR=-80~42-PT=2
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OIALS

2338
rA2338
rroCESS
TASK
CHANGE
Lisy

(eequan D

PATE

WY
1

*c

iy

o Y

' DO (fer o
ol te NT)
Trote

»

3

IR-DFEC-79 n

— - PCraocriar ei D
v

2921
PAZI21
REDUCED
cost
sossisLe?

‘v

P

2323 -
PAZS2S

INSERT TASK
CHANGE LIST

DEALS

of tevancriLy |

.. T [Tancscur .t
_TADCG(L)

r

2322

PAZ322

HE TEROGE NEOOUS?
vy

2924

‘v’|| pazsza
HOMOGE NEOUS
FossisLe?

G)

Ti ‘-

(e -

|E2 rrb-7%sn
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Nrercn vasx
1M0E X

A 13 PrEDICYED
DEVELOPIE Y
COSV LESS THAN
USER SUPFPLIED
cost?

A1S noRg THAN
OME PROCE 3808
ASSIGHED FOR
THIS TASK?
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PA2323
REOUUCED &
rossioLE?
¥
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[aratkl 1
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L g i .

gl

dai
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DEALS

1 RRUE

DATE

(LI

Jise
radise A prOCESS PARTALITION

PFEEZOBACK RUN REOQUESY
3208
PAIZES
EEL ]
rA3ISS O AUGHENTED NEUREISTIC
DRIVER

CRETUR D

)
O'apIusT BASIC
PARANE TZRS

[

ZR-NOV-~-729 10 DEALS SLC Pru-3IANA
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DEALS

[

1S3UE DATE I8-DEC-79

A READ EVALUAYION HEADER AMD
SET UP PRINT IDENTIVIERS AND
PARTVITION

O READ INTERNAL PARANETERS
FOR PARTITION BEING EVALUATED
IPT-9 TABLES

A pROCESS EVALUATION CHANGES LIKE
PAISER EXCEPT ORIGINAL INTERNAL
VALUE USED UNLESS SPECIFICALLY
CHANGED

A GENERATE COEFFICIENTS FOR
VARIABLES WHERE BASIC PARAME TERS
WERE CHANGED-LIKE PALOSS

1D DEALS SEC PPD-3100 PAGE

246




DEALS

Cenrey >
A BRANCH DEPENDING ON FEEOBACK RECORD TYPE

d- P ~ﬁ]

as .lh.’.;s ' EALS 180,00 GEALS (BT, 00 GEALS MY, 7
i) ety ) et ,

R

A conronent N 3Kir DETANE O crITICAL H
UTILIZATION THREAD PATH :
FEEDBACK sTATIaTICS FEEDBACK :

i

N . »

“:uzm “ “za:u “
PArBCy rarece
- I T oy

L b !
OSRE oo ,-

3

-
'

Izm8 |
PAIZEN i

DATE 18-DEC-79 11 DEALS SEC PPOD-O288 PASE )
4

1 Sue
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OEALS
(envey D
: A\ pROCESS COMPONENT UTILIZATION
280
rino
POCC, TCCE. TCNC, IC
) B - 1s8
Cicos ™ D - renaoR -
v 8¢
) ’( ) o ~ ) L { Baie
PAFBED
O EXTERNAL
e 2 ey DEVICE
reco
) ) sACK
3211 212 - - ADJUST -
PAFBPU PArecy 3z13 nENTS
N ; - PArBnU
O pROCESSOR
FEEDBACK O con-Live O menory
ADSUSTHENTS FEEDBACK F EEOBACK
ADJUSTHENTS ApJusTRENTS  {
¢ ]y R
Cexit>
3218
PAFSCY
€ OATE iw-0€EC-79 1D DEALS SEC PPD-3219 PaGe 1




prem e e s e e

3
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.

(rence

cenvey D

Aver ,',o (tor AT A LaOP FOR EACH CRITICAL PATH
a1 e PPNCP) BOTTLENECK
iy
L A g
< - - A . —_
1
T Jlooceer 1 S of® A PROCESS EACH TASK
=1 te PPNTP(a)) ON CRITICAL PATH
- ToTTTT 70 ADJUSY COEFFICIENYS

e D) — eI

N PROCESS CRITICAL PATH FEEDDACK
AND ADJUST APPROPRIATE COEFFICIENTS

A no CcRITICAL
PATH FEEOBACK

DEALS

SEC PPD-3238

DATE

ig-pEC-79
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.. A
ze8 | ArIND TASK PYID(IV)'e :
Lot INDEX ¢ ;
(PPTIDIG, 1T, ;
TAID N7 ¢} |

('uo‘ D) r

T

IR :

AvERiFY BLOCK 1
IoENTIFIER (rrCRCUC, 1T) ) "3

?, I R R ey | b )

: BLID. NB.») )
N TASK
C(wom -y T 3248 N nenory conru- B
; PAFBBB pLOCK TATIONAL
r BOTILE - s0TTLE- :
NECK NECK ‘
ADJUSBT- AQIUSY - )
¥ NENT
188 nesn 9
PERKOR o . I h( [
EL) 1
4 pave 18-DEC-79 ID DEAIS SEC PPD-J238 PAGE 2
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REPORT GENERATOR DEMO

PURPOSE :

PROBLEM :

SOLUTION :

TO PRESENT PARTITION SOLUTION
FOR USER EVALUATION AND ANALYSIS

DIFFERENT USERS HAVE DIFFERENT NEEDS

FLEXIBLE REPORT GENERATOR DESIGN
e MAINTENANCE OF A MASTER SET OF REPORTS

® USER SELECTED AND ORDERED REPORT
GENERATION




REPORT GENERATOR DEMO

FEASIBILITY ISSUES

® SOLUTION DATA BASE FORMAT

e NUMBER OF PARTITIONS SAVED
 MULTIPLE FILES WITH REORDERED RECORDS

VERSUS TEMPORARY FILE SORTS AND/OR
CROSS INDEXED LINKED LISTS

® HARDCOPY VERSUS INTERACTIVE DISPLAY
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REPORT GENERATOR DEMO

INITIAL MASTER REPORT FORMATS

® PRIORITY GOAL SUMMARY

e TASK ALLOCATION

® DATA BLOCK ALLOCATION

® PROCESSOR ALLOCATION

® MEMORY ALLOCATION
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PRIORITY GOAL SUMMARY DEMO

PURPOSE: TO PROVIDE MAJOR PARTITION
MEASUREMENTS IN TERMS OF
EVALUATION GOALS AND
PRIORITIES

PROBLEM: CLEARLY INDENTIFY PRIORITIES,
UNITS OF MEASURE, TOLERANCES,
LEVEL OF ACHIEVEMENT, AND
CONTRIBUTING COMPONENTS FOR
A GIVEN PARTITION ALLOCATION

255




TASK ALLOCATION DEMO

PURPOSE: TO PROVIDE PARTITION ALLOCATION
OF EACH TASK IN TERMS OF ASSIGNED
PROCESSORS AND TASK 1/0 BLOCK
MEMORY SOURCES

256




PROCESSOR ALLOCATION SUMMARY DEMO

PURPOSE: TO SUMMARIZE PROCESSOR ALLOCATION .
VIA ASSIGNED TASK MIX AND ;
UTILIZATION PARAMETERS 3
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DATA BLOCK ALLOCATION SUMMARY DEMO

PURPOSE: TO PROVIDE MAPPING OF EACH DATA
BLOCK AS ALLOCATED TO MEMORIES
OF CANDIDATE CONFIGURATION AND
CROSS REFERENCE TO PROCESSOR
COMMUNICATIONS

B T VU

L : . Pl
R T ST AT SO - SR o
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MEMORY ALLOCATION SUMMARY DEMO

PURPOSE: TO SUMMARIZE MEMORY ALLOCATION
VIA ASSIGNED DATA BLOCK MIX AND
UTILIZATION PARAMETERS
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SAMPLE PROBLEM OUTPUT FORMAT 2

HARDWARE COMPONENT SUMMARY

CATEGORY/DEVICE IDENTIFIER REQUIRED !
PU  86-PROC A YES i
PU  SPC SPC YES |
PU  XYZ32/75 Al CAND

PU  XYZ32/75 B1 CAND

MM 86-MEM M6 YES

MM 32-MEM M1 CAND

MM 32-MEM M2 CAND

MM 32-MEM M3 CAND -
MM 32-MEM M4 CAND 5
MM 32-MEM M5 CAND

CL  ASYNC-I0 E10-1 YES

CL  ASYNC-IO E10-2 YES

CL  M7LINK-86 F10-3 YES

CL  HSD E10-4 YES

CL  MBUS c1 CAND

CL  MBUS W CAND

CL  MBUS BUS?2 CAND

CL  MBUS BUSIA CAND

CL  MBUS BUS18B CAND

CL  HSD HSD CAND ;

CL 86MBUS BUS3 CAND
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D.4 ERROR MESSAGES

MASTER ERROR CODES

than absolute limit

ERROR PPD BRIEF DEFINITION
1 1100 Invalid technology data base identifier
2 1200 Invalid required iuterface file identifier
3 1210 Invalid technology type
4 1210 Invalid technology device
5 1211 Duplicate system or candidate processor
device identifier
6 1211 Maximum processors exceeded
7 1213 Duplicate system or candidate memory
device identifier
8 1212 Duplicate system or candidatre device
identifier |
9 1212 Maximum communication devices exceeded !
10 1213 Maximup memory devices exceeded ‘I
11 1300 Invalid baseline application file identifier !
12 1310 Duplicate system block identifier ’
13 1310 Maximum blocks exceeded }
14 1320 Maximum task identifier ?
15 1320 Maximum tasks exceeded !
16 1400 Invalid candidate file identifier i
17 1510 Undefined goal priority index !
18 1510 Two goal priorities at same level !
19 1310 Processor utilization goal is greater :
i




|

+

!

I

|

|

MASTER ERROR CODES (CON'T) ‘
|

ERROR PPD BRIEF DEFINITION j
[
p!
20 1510 Memory utilization goal is greater than 3
absolute limit i
21 1510 Development cost goal is greater than
absolute limit- 3
E
22 1510 Invalid default coefficient code +
23 1520 Invalid goal index
24 1521 Invalid processor identifier
25 1521 User supplied processor goal greater than
user supplied absolute limit !
26 1521 Invalid processor coefficient level code f*f
)
27 1522 Invalid memory idencifier iﬁ
!
28 1522 User specified memory goal greater than

( user specified absolute memory

29 1522 Invalid memory coefficient level code
30 1523 Invalid task identifier
31 1523 User supplied task cost goal is greater
than user supplied absolute limit
]
1
32 } 1523 Invalid task coefficient level code |
33 1540 Invalid constraint type 1
34 1541 Invalid task or processor identifier in !
constraint definition
35 1541 Duplicate task to processor constraint
i encountered
l 36 i 1541 Invalid task to processor constraint
! [}
37 1542 Invalicd block or memory identifier in con- "
L straint definition

433
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——————————

MASTER ERROR CODES (CON'T)
(-
ERROR PPD B8RIEF DEFINITION
38 1542 Duplicate block to memory constraint ; H
encountered H
¥
1
19 1542 Invalid block to memory comstraint :
40 2200 Saturated processor bottleneck detected
41 2200 Saturated memory bottleneck detected
42% 2300 Invalid goal index o
-
43 2320 Fixed allocation has overloaded processor .:
3 ‘
44 2320 Unable to offload processor j to be within ;
absolute limit level ;
45 2320 Maximum processor balance iterations ?
encountered :
46 2320 Offloading has converged to single processor
47 2320 Least loaded processor unable to take :
on additional tasks !
48% 2322 Invalid processor reallocate code !
49 4000 Invalid report request
50 2420 Fixed allocation has overallocated memoryv j
51 2420 Unable to offload memory j to absolute
limit level
52 ! 2420 Maximum memory iterations
53 2420 Least loaded memory j unable to take ;
additional blocks b

*Fatal Algorithm Ervor
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